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Background: On 30 September 2009, a 7.6 magnitude earthquake severely hit the coast of Padang city in 
West Sumatra, Indonesia leaving about 1,117 people dead and injuring another 3,515. Health consequences 
such as physical injury, co-morbidity, disability and quality of life over time are seldom reported among 
survivors after earthquakes. 

Objectives: To investigate the associations between injury, disability and quality of life amongst adult 
survivors in Padang city after the 2009 earthquake. 

Design! Methods: A prospective cohort study was conducted to compare adult injured (184) and adult 
non-injured (93) subjects over a 6-month period. Data on physical injury, co-morbidities, disability and 
quality of life were collected through interviews and measured quantitatively in three phases, i.e. at baseline, 
end of 3 and 6 months. 

Results: Disability scores were consistently and significantly higher among injured subjects compared to 
non-injured, even when adjusted for co-morbidities (i.e. acute symptoms and chronic diseases). The highest 
disability score amongst injured subjects was attributed to 'feeling discomfort/pain'. Quality of life attribute 
(QLA) scores, were significantly lower amongst injured people as compared to those non-injured even when 
adjusted for co-morbidities. The lowest QLA item score amongst the injured was 'pain, depression and 
anxiety'. Significant and consistent negative correlations were found between disability and QLA scores in 
both the injured and non-injured groups. 

Conclusion: Physical injury is significantly correlated with both higher disability and lower quality of 
life, while disability has significant negative correlation with quality of life. The findings suggest that, through 
disability, injury may contribute to decreased quality of life. It is therefore recommended to promptly 
and adequately treat injuries after disasters to prevent any potential for disability and hence restore quality of 
life. 

Keywords: injury; disability; quality of life; quality of life attribute ( QLA); earthquake; Padang; Indonesia 



Received: 4 November 2011; Revised: 20 April 2012; Accepted: 26 April 2012; Published: 22 May 2012 



One of the strongest earthquakes in Indonesia in 
the recent times (magnitude of 7.6 on the Richter 
scale) struck on 30 September 2009 on the coast 
of West Sumatra at 17:16 hrs local time. Eleven of the 19 
cities/districts were affected by the earthquake. Padang 
city, the capital of West Sumatra province, was amongst 



the worst hit (1). As of 28 October 2009, almost a month 
after the disastrous earthquake, authorities reported that 
as many as 135,299 buildings were severely damaged. 
Furthermore, an estimated 1,117 people were reported 
dead, 788 people experienced major injuries and 2727 
minor injuries. The total affected population of the 
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West Sumatra earthquake was estimated at about 1.2 
million. It was also reported that 217 health facilities were 
damaged with various degrees of destruction (2). 

Serious injuries like crush syndromes, sustained during 
earthquakes, by their nature may lead to long term health 
consequences such as disability or chronic physical and 
mental stressors. Further physical disabilities may also 
result from negligence, inadequate management or mis- 
management of serious injuries (3). 

Although disability as a patient outcome is a signifi- 
cant concern; it has not been sufficiently addressed in 
existing literature (4). 

Following the Padang city earthquake long term 
health consequences of physical injuries in the presence 
of co-morbidities resulting in disability and/or decrease 
in quality of life among the survivors were neither 
completely documented over time nor studied. This was 
partly due to limitations in recording and reporting of 
relevant medical data during the emergency phases. 
Understanding the epidemiology of health consequences 
after an earthquake and the associations between physi- 
cal injury, disability and the resulting quality of life, 
would be beneficial in preventing and limiting future 
disaster impacts. This study aims to investigate these 
associations amongst the injured adults after the Padang 
city earthquake and further the discussion on prepared- 
ness planning after earthquakes. 



Methodology 

Study area and population 

Padang is the capital city of West Sumatra Province 
in Indonesia with total population of 856,000 and a 
population density of 1,233 people/km 2 (5). Geographi- 
cally, Padang has broad range of altitude from 0-1833 m 
above sea level and its western part lies in the Indian 
Ocean. 

Concerning the potential hazards of earthquakes, it is 
important to note that the city is located on the Eurasian 
plate and quite near to the inter-plate boundary between 
the Eurasian Plates and Indo-Australian Plates. This 
inter-plate boundary is reported to be the most seismi- 
cally active in the region (6). 

Study design 

A prospective cohort study was conducted from 
February to August 2010. Two cohorts of injured and 
non-injured adult survivors were compared longitudin- 
ally. Both the cohorts were followed-up for a total period 
of 6.5 months. 

Data were collected at baseline and at two endpoints - 
months 3 and 6. 



Definitions used 

Injury was defined as: 'damage to a person's body in 
a physical sense such as a graze, bruise, sprain, strain, 
broken bone, etc.' (7), while disability was defined as: 
'a physical or mental impairment that substantially limits 
one or more major life activities.' (8). Quality of life 
was defined as: 'Reflection on how an individual spends 
his daily life in good way' (9). Quality of life was 
measured by Quality of Life Attribute (QLA) scoring 
system. 

Inclusion and exclusion criteria 

The inclusion criteria of the cohort of injured survivors 
were as follows: 

(1) Adult (i.e. aged 18 years old or older, and/or had 
already been married) survivor, suffered from injury 
during the earthquake. 

(2) Has been a permanent resident of Padang city at the 
beginning of the study. 

(3) Can still make effective verbal communication 
and were willing to participate cooperatively during 
6-month follow-up of period. 

The inclusion criteria for the cohort of non-injured 
survivors were the same as the injured cohort except 
that they did not suffer any injury from the earthquake 
and were living as close neighbors (i.e. next to the houses) 
of the injured cohort participants. 

During the 6-month follow-up period, the cohort 
participants could also be excluded with following 
criteria: 

(1) Worsening health condition or undergoing major 
treatment (e.g. major surgery) within the injured 
cohort. 

(2) No longer willing to continue participation in the 
middle of follow-up. 

(3) Moving out from Padang city in the middle of 
follow-up. 

Data sources and collection 

The injured subjects were identified and listed from 
several available sources of injury cases, i.e. the data 
compilation of the injured victims obtained from Health 
Office, Handicap International (NGO), five main general 
hospitals in Padang City (i.e. one provincial general 
hospital, one city general hospital, and three private 
general hospitals) and also a specific list of injured 
victims obtained from five villages/sub-district Offices 
in Padang City. Each of eligible injured case was then 
traced back to his/her respective home and mapped 
for the purposes of verification, invitation and agreement 
to participate in the study. The eligible non-injured 
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subjects were identified from the neighboring households 
of selected injured subjects. 

The whole data collection activities from phase 1 
(at baseline) until phase 3 (6-month follow-up) were 
done from third week of January 2010 (almost 4 months 
after the earthquake) until the first week of August 2010. 

Sample size 

In this study, from the aforementioned sources, we 
recruited in the beginning of the study 184 adult injured 
survivors (regardless of the degree of severity) who met 
the study inclusion criteria, as identified. As comparison, 
a non-injured cohort group consisting of 93 adult 
non-injured survivors was randomly selected from the 
neighboring households living closest to the households 
of the selected injured cohort participants. The above 
sample size gave sufficient statistical powerful to test the 
main hypothesis 'that injury is associated with disability 
and with quality of life'. However, due to loss to follow- 
up, size of injured cohort reduced from 184 at baseline 
to 150 at the end of study, while the size of non- 
injured cohort reduced from 93 at baseline to 80 at the 
end of study. 

Study instruments 

Quantitative structured interviews were conducted in 
three phases of data collection, i.e. first phase at baseline 
period, second phase at third month follow-up period, 
and the third phase at sixth month follow-up period. 

To assess the score of disability, a questionnaire was 
developed by modifying the disability questionnaire of 
Basic Health Research (Riskesdas) from the Health 
Research and Development Institute, Ministry of Health 
(Badan Litbangkes, Kemenkes) which was then pilot 
tested in the field. The questionnaire consisted of 
20 basic components assessing the ability to conduct 
Activities of Daily Living (ADL) during the past 1 month 
(i.e. mobility, self maintenance ability, pain and uncom- 
fortable feeling, memory ability, interpersonal relation- 
ship, rest and sleep, feeling, hearing and seeing ability). 
For each question five response categories that corre- 
sponded with five scales of score, ranging from 1.0 for 
'very easy' (no disability/limitation) to 5.0 for 'very 
difficult (severe/total disability/limitation) were offered. 
Thus, the possible disability scores ranged from score 
of '20' (if all 20 disability questions were answered 
'very easy') to a score of '100' (if all 20 disability 
questions were answered 'very difficult'). Total score 
were summarized as total average disability scores with 
equal weighting for each question. 

For assessing score of quality of life attributes, the 
Indonesia Health Related Quality of Life Questionnaire, 
which was originally developed, validated and patented 
by one of the authors, Rivany (9), was adapted 
and modified for the disaster setting in Padang city. 



The adjusted questionnaire consisted of 10 quality of life 
attributes (QLA) including aspects of mobility, private 
activities, common and social activities, vision, hearing, 
food tasting, oral communication, communication, pain, 
depression and anxiety. The score scale for each question 
ranged from 0.0 (zero) referring to lowest ability to 
perform quality of life attribute to 3.0 or 4.0 in seven 
questions referring to highest ability to perform quality 
of life attribute. Thereby, the possible QLA scores 
ranged from score of '0' (if all 10 questions were given 
lowest answer option of '0') to the score of '37' (if all 
10 questions were given the highest answer option of 
'3' or '4'). Total score were summarized as total average 
QLA scores with equal weighting for each question. 

This paper reports the results of analysis of the main 
variables, i.e. injury, co-morbidity, disability and quality 
of life after the earthquake and their relevant determi- 
nants (e.g. socio-demographic factors), at baseline and 
statistical testing of main associations between injury 
and the degree of disability and quality of life amongst 
the injured and non-injured. 

Ethical clearance and data analysis 

Ethical clearance was obtained from the Ethical Research 
Committee of Faculty of Public Health (FPH), Universi- 
tas Indonesia (UI) and legal study permits were obtained 
from relevant authorities in Padang city. 

Data was entered, cleaned and analyzed using Epi- 
Data version 2.0 and SPSS versionl6. 

Results 

Socio-demographic characteristics 

Our study found that, there were higher proportions 
of males (although majority of both injured and non- 
injured subjects were females); young adults (aged 18-29); 
older people (aged 50 and above); single/widowed 
individuals; moderate size household; less educated 
(junior high school or lower); and housewife/student/ 
unemployed individuals in the injured group as compared 
to the non-injured group (Table 1). The study also 
indicated that occupation of the individual also deter- 
mined the impact from the earthquake. The majority 
of the injured lived in permanent houses (64.6%), while 
the majority of the houses in both groups showed partial 
to total destruction of the house wall. 

Injury and co-morbidity 

As shown in Table 2, after bruises (41%), bone fracture 
and/or dislocation (39%) were the most predominant 
type of injury. The extremities (both upper and lower) 
were the most affected part of the injured body (81%). 
Among the injured, almost half (about 45%) sustained 
various types and degrees of physical impairment includ- 
ing non-union or mal-union (deformed) of bone fractures 
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Table 1. Socio-demographic characteristics at baseline 
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Much influenced (job were disturbed/lost) 


53 (28.8) 


16 (17.2) 




Type of your house at the time of earthquake 








Not or semi permanent 


63 (35.4) 


36 (39.1) 


0.55 


Permanent 


115 (64.6) 


56 (60.9) 




Level of house damage 








Severe/total damaged 


51 (28.5) 


28 (30.4) 


0.83 


Moderate damaged 


73 (40.8) 


32 (34.8) 




Slight damaged 


55 (30.7) 


32 (34.8) 





*Size (number of subject) of injured cohort group at baseline of study. 
**Size of non-injured cohort at baseline of study. 



(14%) and amputated or paralyzed extremities (9%). 
It is important to note that the injury occurred at the 
time of earthquake, while the impairment may have 

Table 2. Injury characteristics among injured group at 
baseline 



Injury characteristics (n =184) Frequency (%) 



Type of injury 

Bone fracture 51 (27.9) 

Dislocation 21 (11.5) 

Sprain/wrench 46 (25.1) 

Laceration/torn/puncture wound 49 (26.6) 

Bruise 75 (41 .0) 

Others (including burnt injury) 12 (6.6) 
Part of the body that was injured 

Face, head and neck 47 (25.6) 

Thorax and/or abdomen 1 2 (6.6) 

Spine/vertebrae 34(18.6) 

Upper extremities 42 (23.0) 

Lower extremities 106 (57.9) 

Both upper and/or lower extremities 133 (72.3) 



occurred during the time period between the earthquake 
and baseline interview (which was almost 4 months 
after the earthquake). 

Concerning co-morbidity characteristics, the first 
phase of cohort study at baseline showed that the injured 
group reported significantly (p =0.02) higher proportions 
of acute (within the last 2 weeks) complaints as compared 
to the non-injured group (Table 3). Similarly, diagnosed 
chronic diseases were higher in the injured group as 
compared to the non-injured group, although not statis- 
tically significant. 

In both the groups, history of hypertension and 
cardiovascular diseases were the most frequently reported 
diagnosed chronic illnesses, while muscle and/or joint 
pain, headache and fatigue were among the most pre- 
valent acute complaints. 

Disability status 

In all three phases of the cohort study (the mean and 
median of total disability scores were all consistently and 
significantly (p < 0.0005) higher in the injured subjects 
as compared to the non-injured ones (Table 4). This trend 
could also be clearly seen in Fig. 1 . Additionally all items 
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Table 3. Co-morbidity characteristics at baseline 



Percentage (%) 



Injured Non-injured 
Co-morbidity (n=184) (n =93) 



Ever diagnosed by a doctor as having 27.3 21.7 

at least one of the chronic diseases* 

Cardiovascular 7.7 7.5 

Hypertension 11.5 11.8 

Stroke 1.6 1.1 

Pulmonary TB and/or other chronic 6.6 4.3 
pulmonary diseases 

Diabetes 2.7 0 

Others (including hepatitis and renal 7.2 5.4 
disease) 

Experiencing at least one complaints 79.2 66.7 
(symptoms and/or signs) within the 
last 2 weeks** 

Fatigue 24.0 23.7 

Headache, dizziness, migraine 33.3 33.3 

Muscle and/or joint pain 47.5 19.4 

Fever, high body temperature 11.5 1 7.2 

Cough/running nose and/or 12.6 19.4 
difficulty in breathing 

Chest pain/cardiac palpitation 7.7 9.7 

Diarrhea, nausea, vomiting, gastric 6.6 8.6 
pain, stomach ache 

Others (including dermatitis, skin 11.1 6.5 
wound and infection) 



*p-Value =0.31 (by chi-square test). 
**p-Value =0.02 (by chi-square test). 

of disability component, except having cough/sneezing, 
showed consistent higher average scores in the injured 
group in all three phases (Table 4). Amongst the injured 
subjects, during the entire study period, the highest 
average scores of disability were attributed by the 
respondents to feeling of discomfort/pain. 

After adjusting for co-morbidities, i.e. perceived acute 
symptom and history of chronic disease the total 
disability scores among injured cohort were all signifi- 
cantly higher than the scores amongst the non-injured 
cohort as indicated by the coefficients of multiple linear 
regression at baseline (8.7), at month 3 follow-up (5.8) 
and at month 6 follow-up (4.1) and the corresponding 
p-values 0><0.0005, /; =0.001 and /; =0.001. respec- 
tively) (Table 5). 

Status of quality of life 

Concerning the quality of life, which was measured 
quantitatively by scores of quality of life attribute 
(QLA), the mean and median of total average of QLA 
scores in every phase of the cohort study (i.e. at baseline, 



at 3- and 6-month follow-up), were all consistently and 
significantly (p <0.0005) lower among the injured sub- 
jects as compared to the non-injured (Table 6). Fig. 2 
shows this trend clearly and also shows that during the 
6-month follow-up period the increasing trend of quality 
of life was more apparent in the injured group. In all 
phases of the study, particular items of QLA (except 
hearing and food tasting in month 6 follow-up) showed 
lower average scores in the injured group (Tables 5 and 6). 
Among the injured subjects the lowest average QLA score 
was attributed to pain, depression and anxiety during the 
entire study period. 

After adjusting for co-morbidities (i.e. the perceived 
acute symptom and history of chronic disease), the total 
scores of quality of life attributes (QLA) amongst the 
injured cohort were all significantly lower than the scores 
amongst the non-injured cohort as indicated by the 
coefficients of the regression at baseline (—3.0), at month 
3 follow-up (—2.4) and at month 6 follow-up ( — 1.6), 
and the corresponding />-values (all < 0.0005) (Table 7). 

Disability scores were negatively correlated to QLA 
scores at baseline observation, i.e. in the injured group; 
r = — 0.26 for unstandardized coefficients (or —0.63 
standardized coefficients), while in non-injured group; 
r = — 0.12 for unstandardized coefficients (or —0.47 for 
standardized coefficients) (Figs. 3 and 4). This means 
that every unit increase of total average disability score 
is significantly followed in linear pattern by decrease 
of every unit of total average QLA score. The negative 
correlations in both injured and non-injured groups 
were consistent and equally significant (p-values 
< 0.0005). However, the slopes of these negative correla- 
tions were found larger in injured subjects than those in 
the non-injured subjects. 

Discussion 

Few studies indicate that women were relatively more 
affected by earthquake injuries than men (10-14). After 
the tsunami disaster in Aceh, odds of injury of the 
females were 50% significantly lower than that of the 
males (15). Our study did not suggest any significant 
relationship between gender and injury. 

The fact that proportions of young adults (aged 18-29 
years) and older people (aged 50 and above) were higher 
than the other age categories (i.e. 30-39 and 40^-9) in the 
same injured group and that the young adults and elder 
categories in injured group were higher than the same 
categories in non-injured group, may indicate a bimodal- 
like pattern. A similar pattern was reported in another 
study in Pakistan (10). Assuming the pattern is correct, it 
is understandable that elderly people would be a more 
vulnerable segment of adult population, due to limita- 
tions in their movement making it difficult for them to 
escape from danger. However, it is unclear as to why 
younger adults aged 18-29 years were more frequently 
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Table 4. Scoring of disability components at baseline, follow-up at month 3 (FU-3) and at month 6 (FU-6) 



Mean score* of disability 



Injured (n =150)** Non-Injured (n = 80)* 



Disability components (DC) 


Baseline 


FU-3 


FU-6 


Baseline 


FU-3 


FU-6 


DC1 to see and recognize other person across the street 


2.4 


2.3 


2.3 


2.0 


2.1 


2.1 


DC2 to see and recognize an object located approximately 30 cm from you 


2.5 


2.5 


2.5 


2.1 


2.4 


2.3 


DC3 to hear other person talking with a normal voice who is standing at the other side of the 


2.1 


1.9 


2.1 


1.9 


1.8 


1.9 


room you are in 














DC4 to hear a person talking with other person in a quiet room 


2.1 


1.7 


1.9 


1.9 


1.6 


1.7 


DC5 feel discomfort/pain 


3.1 


3.0 


2.7 


2.1 


2.3 


2.2 


DC6 feel shortness of breath after finishing a mild exercise 


1.6 


1.6 


1.5 


1.3 


1.5 


1.4 


DC7 cough or sneeze for 1 0 min duration or more 


1.4 


1.5 


1.4 


1.4 


1.5 


1.4 


DC8 experience sleeping disorder 


2.4 


2.6 


2.4 


1.8 


2.2 


1.9 


DC9 experience health problem that affects your emotion in shape of sadness and depressed 


2.4 


2.3 


2.0 


2.0 


1.9 


1.7 


DC10 difficulty to stand up in 30 min duration 


2.6 


2.4 


2.3 


1.6 


1.8 


1.7 


DC11 difficulty to walk as far as 1 km 


2.6 


2.6 


2.5 


1.7 


1.8 


1.6 


DC1 2 to focusing your thought to one activity or try to remember something as long as 1 0 min 


2.4 


2.0 


2.2 


2.1 


1.9 


1.9 


DC13 to clean your whole body for example taking a bath 


2.2 


1.8 


1.8 


1.5 


1.4 


1.6 


DC14 to get dressed 


2.2 


1.7 


1.8 


1.5 


1.3 


1.5 


DC15 to do your daily activities/chores 


2.5 


2.0 


2.1 


1.6 


1.5 


1.7 


DC16 to understand other people is saying 


2.0 


1.8 


1.9 


1.6 


1.6 


1.7 


DC17 to interact/socialize with a stranger 


2.0 


1.9 


1 .9 


1.7 


1.6 


1 .7 


DC18 to maintain your friendship 


2.1 


1.8 


2.0 


1.7 


1.6 


1.7 


DC19 to do your duty as your responsibility as a member of a household 


2.5 


2.1 


2.2 


1.8 


1.7 


1.8 


DC20 to participate in the social activities (neighborhood gathering, Qur'an recital, religious 


2.6 


2.1 


2.2 


2.1 


1.7 


1.9 


activity 














DC21 in general, how extent those difficulties you are facing affect your life 


2.9 


2.2 


2.0 


2.3 


1.8 


1.4 


Central tendency comparisons of disability score 














Mean (Std Dev) 


45.3 (13.8) 


41.2 (14.6) 


41.8 (11.2) 


35.6 (10.7) 


35.3 (1 1 .4) 


35.6 (8. 


Median 


45.0 


39.0 


40.0 


35.0 


35.0 


35.0 


Range 


2-76 


20-89 


23-79 


20-59 


20-64 


20-64 


p-Values of mean comparisons**** 


< 0.0005 


< 0.0005 


< 0.0005 









7) 



*ltem range 1-5; total range 20-100. 

"Size (number of subject) of injured group at the end (i.e. after 6 months) of study. 
***Size of non-injured group at the end of study. 

""Calculated based on independent t-test, comparing mean of disability scores in injured group with mean in non-injured group, at baseline, at FU-3 and at FU-6. 
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injury as compared to being married. The reasons are 
difficult to explain and in-depth exploration of asso- 
ciated socio-economic and/or psychological factors is 
required. 

As for the type of injury, our findings suggest that minor 
injuries like bruises, lacerations, and wounds were the 
dominant type of injury. This was supported by the 
Microdis literature review report which stated that major- 
ity of injuries after an earthquake were simple contusions, 
lacerations, cuts and minor soft tissue injuries. Bone 
fracture and/or dislocation the most common orthopedic 
injury (18) were the second most predominant type of 
injury (17). Similarly with a study report from Marmara 
earthquake in Turkey (11), we found that extremity 
fractures (both upper and lower) were reported in a 
majority (72%) of the injured survivors. 

With respect to the body part injured, the thorax and 
abdomen injuries were less (only about 7%). However, 
since the proportion of injured body part in our study 
was only counted among the living survivors, it is quite 
likely that this small proportion was underestimated due 
to the possibility that more serious cases of thorax and 
abdomen injuries might not have survived. A study from 
Northridge earthquake, California (16) observed that 
head, thoracic, abdominal and lower extremity injuries, in 
consecutive order, were the most frequent injuries seen in 
dead victims. Another study of Hanshin-Awaji earth- 
quake reported that the mortality rate from head, 
abdominal and thoracic injuries was the highest (19). 

In this study, the occurrence of perceived acute 
complaints and chronic diseases were also investigated 
as important co-morbidities of the injury. Our study 
showed that within 2 weeks before interview, injured 
subjects significantly reported higher proportion of acute 
complaints, as compared to the non-injured group 
(79 vs. 67%). The high proportion (79%) of any acute 
complaints, especially muscle and/or joint pain, headache 

Table 5. Correlation between injury and disability score, using multiple linear regression, adjusted by chronic diseases and acute 
symptoms, at every phase of study 



At baseline At follow-up month 3 At follow-up month 6 





Unstandardized 
coefficients 


Standardized 
coefficients 


Unstandardized 
coefficients 


Standardized 
coefficients 


Unstandardized 
coefficients 


Standardized 
coefficients 


Variables 


Beta (Std. Error) 


Beta 


Beta (Std. Error) 


Beta 


Beta (Std. Error) 


Beta 


(Constant) 

Chronic diseases 

Acute symptoms 

Injury (reference: non-injured) 


-50.13 (2.87) 
-12.14 (1.83) 
-0.71 (1.84) 
8.72* (1 .63) 


-0.387 
-0.023 
0.308 


-39.03 (2.99) 
-8.5 (1.76) 
-6.63 (2.0) 
5.8** (1 .78) 


-0.289 
-0.197 
0.193 


-38.64 (2.01) 
-7.7 (1.26) 
-5.94 (1.23) 
4.08*** (1 .23) 


-0.346 
-0.273 
0.185 



*p-Value < 0.0005. 
**p-Value =0.001. 
***p- Value = 0.001. 
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Total score of 
] disability 
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I Total score of 
disability (FU-3) 
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Yes No 

Was respondent injured? 

Fig. I. Comparison of disability scores between injured 
and non-injured groups. 



injured than the older complement age group, i.e. 30-49 
years. Nevertheless, our findings did not indicate any 
significant association between age and injury, suggesting 
that the bimodal-like pattern needs further investigation. 
There are some other studies that reported either 
consistent findings with our study, such as earthquake 
studies from Kocaeli, Turkey (12) and Armenia (14) or 
inconsistent findings, such as from the Northridge earth- 
quake, California that indicated a significant relationship 
between age and injury (16). 

Like the study from Luzon earthquake in The Philip- 
pines (17), our study also showed that most of the 
injured subjects were either single or widowed by mari- 
tal status. The proportion of the injured subjects having 
single/widowed marital status (about 33%) were signifi- 
cantly (/>-value =0.01) higher than the proportion of 
the non-injured subjects having the corresponding 
status (18%). This finding may indicate that being 
single/widowed somehow contributed to higher risk of 
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Table 6. Scoring of quality of life attributes at baseline, follow-up at month 3 (FU-3) and at month 6 (FU-6) 



Mean score* of quality of life attributes (QLA) 



Injured (n =150)** Non-injured (n =80)*** 



Quality of life attributes (QLA) 


Baseline 


FU-3 


FU-6 


Baseline 


FU-3 


FU-6 


QLA-1 mobility 


3.2 


3.3 


3.4 


3.9 


3.9 


3.9 


QLA-2 private activities 


3.3 


3.5 


3.7 


4.0 


3.9 


4.0 


Ol A-^ pnmmon anrl "5nr*i£il activiti^c: 

WLA O OUI 1 1 1 1 IKJl 1 Cll 1 U OULIal CIO 11 V 1 LI CO 


3.2 


3.5 


3.6 


4.0 


3.9 


3.9 


Ol A-4 vision 


3.4 


3.5 


3.5 


3.7 


3.6 


3.8 


QLA-5 hearing 


3.7 


3.9 


4.0 


3.9 


4.0 


4.0 


QLA-6 food tasting 


4.0 


3.9 


4.0 


4.0 


4.0 


4.0 


QLA-7 oral communication 


3.9 


3.9 


3.9 


4.0 


4.0 


4.0 


QLA-8 communication 


3.9 


3.8 


3.9 


4.0 


4.0 


4.0 


QLA-9 pain 


2.9 


2.7 


2.9 


3.5 


3.4 


3.5 


QLA-1 0 depression and anxiety 


2.9 


2.9 


3.1 


3.0 


3.1 


3.6 


Central tendency comparisons of QLA scores 














Mean (Std Dev) 


31.8 (5.1) 


32.4 (4.4) 


33.3 (3.9) 


35.1 (2.6) 


34.7 (2.6) 


35.5 (2.1) 


Median 


34.0 


34.0 


34.0 


36.0 


36.0 


36.0 


Range 


11-37 


15-37 


20-37 


20-37 


24-37 


26-37 


p-Values of mean comparisons**** 


< 0.0005 


< 0.0005 


< 0.0005 









*ltem range 0-4; total range 0-37. 

**Size (number of subject) of injured group at the end (i.e. after 6 months) of study. 
***Size of non-injured group at the end of study. 

"""Calculated based on independent t-test, comparing mean of QLA scores in injured group with mean in non-injured group, at baseline, 
at FU-3 and at FU-6. 



problems may reduce life satisfaction and hence affect 
significantly further quality of life. 

Concerning the chronic disease co-morbidity, we found 
that our estimate of prevalence rates of diagnosed 
cardiovascular disease in both the injured (7.7%) and 
the non-injured (7.5%) group were higher than the official 
estimate of the corresponding rate in population of 
West Sumatra province in 2007, i.e. 1.3% (21). Similarly, 
our estimate of prevalence rate of hypertension in both the 
injured group (11.5%) and the non-injured group (11.8%) 
was higher than the official estimate of the corresponding 
rate in population of West Sumatra province in 2007, i.e. 
7.6% (21). The reported increases of acute presentation of 
chronic disease prevalence were also reported in another 
study in Aceh, after the tsunami (15). 

It is not difficult to understand that serious injuries 
due to disaster may cause disability. Our findings showing 
an evidence that injury is associated with the increase 
the disability score, were in line with findings from 
another study about disaster-related illness and injury 
from hurricane Ike striking Galveston, Texas in Septem- 
ber, 2008. This hurricane study demonstrated that those 
with personal injuries and household illnesses have an 
increased risk of disability (22). 

As injury leads to disability and disability affects 
quality of life, we may expect, as actually proven in our 



and fatigue (with proportion ranging from 24 to 48%) 
among injured subjects may be suspected as continuing 
symptomatic health problems since the occurrence of 
injury in the last 4 months. Learned from another study 
(20) among patients of social anxiety disorder in Phila- 
delphia and New York, the persistent symptomatic health 
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Fig. 2. Comparison of QLA (quality of life attributes) scores 
between injured and non-injured groups. 
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Table 7. Correlation between injury and quality of life attributes (QLA) score, using multiple linear regression, adjusted by 
chronic diseases and acute symptoms, at every phase of study 



At baseline At follow-up month 3 At follow-up month 6 

Unstandardized Standardized Unstandardized Standardized Unstandardized Standardized 

coefficients coefficients coefficients coefficients coefficients coefficients 

Variables Beta (Std. Error) Beta Beta (Std. Error) Beta Beta (Std. Error) Beta 



(Constant) -29.59(1.0) -31.96(0.94) -33.15(0.69) 

Chronic diseases 3.8 (0.64) 0.36 2.24 (0.55) 0.25 2.39 (0.43) 0.33 

Acute symptoms -0.25(0.64) -0.02 1.63(0.63) 0.16 0.66(0.42) 0.09 

Injury (reference: non-injured) -3.03* (0.57) -0.31 -2.35** (0.56) -0.25 -1.61*** (0.42) -0.22 



*p-Value < 0.0005. 
**p-Value <0.0005. 
***p-Value< 0.0005. 



study, that injury decreases the quality of life. Our study 
results demonstrated that during the whole 6 months 
follow-up period, most items of quality of life attributes, 
especially items of pain, depression and anxiety, were 
perceived worse, among the injured subjects as compared 
to the non-injured ones. This fact is supported by 
some other studies too. A study of SCI (spinal cord 
injury) among earthquake survivors in Mianzhu County, 
Sichuan Province, China showed that the injured survi- 
vors tended to assess their overall quality of life as 
rather low (23). Study of adult patients admitted to 
Emergency Department (ED) in New York city reported 
that those with exposure to two disasters (World Trade 
Center disaster and American Airlines Flight 587 crash) 
had worse Health Related Quality of Life (HRQOL) score 
than those with only one disaster and those experiencing 
one disaster had worse score than general population (24). 

The perceived acute complaints and chronic diseases 
which occurred more frequently in injured cohort than 



non-injured might possibly be related, to some extent, 
to the disability and quality of life of the survivors. This 
relation may confound the valid associations between 
injury and disability or between injury and quality of 
life. Using a multiple linear regression, we control the 
effect of these co-morbidities (i.e. acute complaints and 
chronic diseases) and found that after adjustment the 
injury is very significantly correlated to both the increase 
of disability status and the decrease of quality of life, 
during the whole phases of study, i.e. at baseline, at 
months 3 and 6 of follow-up periods. 

Although from this finding, we can prove our hypoth- 
esis that the injury increases the disability status and 
decrease the quality of life of the survivors up to the end 
of follow-up period, (i.e. 10 months after disaster, given 
the fact that the data collection began about 4 months 
after the earthquake) after controlling the confounding 
effect of those co-morbidities, we unfortunately cannot 
assure that the associations are not confounded by post 
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Fig. 3. Correlation between disability and QLA (quality of 
life attributes) scores among injured subjects. 
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Fig. 4. Correlation between disability and QLA (quality of 
life attributes) scores among non-injured subjects. 
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traumatic psychological impairment or psychosocial 
problem, since we did not measure this psychological or 
psychosocial factor (as potential determinant of disability 
and quality of life of the survivors). 

Although we did not specifically measure the 
psychological or psychosocial factor, the fact from our 
study that perception or experience of pain, depression 
and anxiety were items with the lowest average scores of 
quality of life attributes, suggests that psychological 
problems were the most important factors contributing 
to the overall quality of life. A study in Vietnam among 
male veterans clearly demonstrated that PTSD (post 
traumatic stress disorder) was associated with functional 
impairment and a decreased quality of life (25). Another 
longitudinal study of earthquake-related PTSD in a 
randomly selected community sample in North China, 
showed that mean total score of quality of life among 
subjects with PTSD was significantly lower than the 
corresponding mean among subjects without PTSD (26). 
Similarly one study in Taiwan demonstrated that the 
quality of life of survivors of Chi-chi earthquake, 
with psychological problems, especially PTSD or major 
depression, was inferior as compared to the mentally 
healthy survivors (27). 

Concerning conceptualization of disability and quality 
of life we consider that the concepts of disability and 
quality of life after injury are two different constructs, 
although they may be interrelated to each other. With 
regard to this relation, our finding showing negative 
correlation between disability and quality of life (i.e. the 
decrease in degree of quality of life is directly related 
to an increase in degree of disability), especially among 
the injured subjects, is consistent with the finding from 
Hambrick et al. (20). Borrowing the view from Hambrick 
et al. (20), based on their study among patients of 
social anxiety disorder in anxiety clinics in Philadelphia 
and New York, disability may bridge the gap between 
expression of symptoms and self-perceived quality of life. 

Limitations of the study 

One of the limitations of this study was that many 
injury cases and their important clinical profiles had 
not been documented in medical records, because some 
hospitals where the cases might have been referred to, 
either did not make complete standard medical records 
in the emergency phase of disaster or had lost their 
records due to the damage to some unit of the hospitals 
(like the severe damage to the medical record unit 
of the main general hospital in Padang city). Factually, 
until several months after the earthquake, we could only 
trace or find medical records of only about half (i.e. 89) 
injured subjects, out of total 184 injured subjects. We 
found from our observation on available medical records, 
that relevant patient information concerning demo- 
graphic identity, injury history and description, case 



diagnosis, clinical examination and profile, medical or 
surgical treatment were mostly incomplete (i.e. each piece 
of information was missing in more than 50% medical 
records) and inaccurate. Specifically, for information of 
4 type of injury', among 89 available medical records of 
injured subjects, about 90% were missing Some informa- 
tion about the injury status were found based on both the 
records of an international humanitarian organization 
and interview and observation of the subjects by the 
research staff in the field. 

Our study also faced a problem of a loss of follow-up 
(about 18% of the injured cohort and 14% of the non- 
injured cohort) which is actually quite common in 
prospective cohort study. Thereby a certain degree of 
loss to follow-up bias may have occurred. Another 
limitation was that interviewing subjects that were 
affected physically and psychologically by the earthquake 
with many questions about disability and quality of life 
were perhaps not so easy, despite our restriction (in 
inclusion criteria) to only include those subjects who can 
still communicate effectively. 

Conclusions 

Based on the findings, we may conclude the following 
points. Along with injury (which mostly affected the 
extremities causing bone fracture and/or dislocation), 
existence of co-morbidity conditions were also observed, 
like perceived acute symptoms (especially muscle and/or 
joint pain, headache and fatigue) and chronic diseases 
(mainly hypertension and cardiovascular diseases). Injury 
was found to be very significantly correlated with both 
increase of disability and decrease of self perceived 
quality of life, even after controlling the confounding 
effect of co-morbidities occurrence, while disability 
showed very significant negative correlations with quality 
of life in both injured and non-injured groups. 

Therefore we recommend prompt and adequate 
treatment of all injuries in order to prevent disability 
and to restore the quality of life to those people injured. 
Further studies are certainly needed to investigate how 
more specific and predominant aspects of injury and 
impairment and other relevant determinants like mental/ 
psychosocial problems and individual coping mechan- 
isms may affect both the disability and future quality of 
life of the injured after earthquakes. 
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